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QSPR modelling is a very useful and popular methodol-
ogy for estimating the physical and chemical properties
of molecules. The inputs for QSPR models are 3D struc-
tures of molecules. Currently, the 3D structures for mil-
lions of molecules are publicly available. A large number
of these 3D structures were generated by software tools
for the conversion of 2D structures into 3D. Moreover,
the generated structures can be geometrically optimized
by different approaches, such as molecular mechanics,
quantum mechanics, etc.. The question arises as to how
the methodology of 3D structure preparation influences
the quality of QSPR models that use these structures. Is
there some software tool for 3D structure construction
more suitable for QSPR modelling purposes than
others? Conversely, which software tools are inappropri-
ate? How strong is the influence of the geometry opti-
mization procedure? We focused on these questions in
the present study.
In our work, we analyzed the influence of 3D struc-
ture preparation methodology on the quality of QSPR
models for the prediction of the acid dissociation con-
stant (pKa) from atomic charges [1]. We employed three
different software tools for 3D structure generation
(Corina [2], Balloon [3], etc.), together with two
approaches for geometry optimization. This way, we
prepared nine sets of 3D structures, and used them to
develop QSPR models based on several different charge
calculation schemes. Afterwards, we compared the accu-
racy of these QSPR models and discussed the influence
of the methodology for 3D structure preparation.
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